Hepatic copper-transporting ATPase ATP7B: function and inactivation at the molecular and cellular level.
Copper-transporting ATPase ATP7B (Wilson disease protein) is a member of the P-type ATPase family with characteristic domain structure and distinct ATP-binding site. ATP7B plays a central role in the regulation of copper homeostasis in the liver by delivering copper to the secretory pathway and mediating export of excess copper into the bile. The dual function of ATP7B in hepatocytes is coupled with copper-dependent intracellular relocalization of the transporter. The final destination of ATP7B in hepatocytes during the copper-induced trafficking process is still under debate. We show the results of immunocytochemistry experiments in polarized HepG2 cells that support the model in which elevated copper induces trafficking of ATP7B to sub-apical vesicles, and transiently to the canalicular membrane. In Atp7b-/- mice, an animal model of Wilson disease, both copper delivery to the trans-Golgi network and copper export into the bile are disrupted despite large accumulation of copper in the cytosol. We review the biochemical and physiological changes associated with Atp7b inactivation in mouse liver and discuss the pleiotropic consequences of the common Wilson disease mutation, His1069Gln.